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SUMMARY 

In the previous study, we clarified that enteric granules were 
appropriate dosage forms of lansoprazole. The establishment of 
these formulations, however, was difficult because some of the 
excipiests needed for these formulations are incompatible with the 
drug-. We examined the effects of adding magnesium carbonate as an 
alkaline stabiliser and could get stable enteric granules- We also 
discuss the mechanism of stabilisation. 



* To whom correspondence should be addressed, 
1437 

Copyright 1992 fey Marcel OcJdter, IttC 



1438 



TAB ATA ET Ah, 



In the previous study" . we clarified that the development of 
an enteric dosage form of lansoprazole was necessary to protect 
against degradation In the stoisach, Generally, enteric granules 
have better absorption properties than an enteric tablet from the 
standpoint of gastric emptying*-*"* 

Therefore, enteric grannie formulations were developed, The 
establishment of these formulations, however, was difficult because 
some of the exciplents needed for these formulations are very 
incompatible with the drug-. 

In this study, we examined stabilizers, the mechanism of 
stabilization of lansoprazole in enteric granules. 

OPERI MEHTAL METHODS 

ir., xj igt rts 

Lansoprazole was synthesized at Takeda Chemical Industries, 
Ltd, Exeiplents used in the dosage forms are specified In the 
Pharmacopoeia of Japan (JP) or Standards for ingredients of Drugs 
not in the JP. 

Triethylamine and phosphoric acid were of reagent grade, and 
methanol was of analytical grade, from Wako Pure Chemical Tod., Ltd, 

3. Assay of l^soprazole in dosage forms 

To weighed sample of pulverized dosage form was added 40ml of 
methanol followed by sonication for 5 minutes, and to the methanol 
solution was added 5ml of the internal standard {4Qmg/Kl of buthyl 
paraoxybenzoate in methanol) and Sal of methanol. To Imi of the 
solution filtered with a membrane filter (0,45^ m) was added 9m 1 of 
distilled water. This solution was assayed by high performance 
liquid chromatography (HPLC5 under the conditions shown In Table 1 
in comparison with similarly prepared reference standards. 
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TABLE 4 

Fundamental fonstuXations for screening- of stabilizers 



J>rug 


Lansoprazole 


30ng(15%) 


Diluent 


Lactose 


2§sg(i3% J 


Diluent 


Cora starch 


S0»g(40%) 


Spheronizer 


Cry st a i I i ne cellulose 


20ac(10*) 


Dis integrant 


CarboxyjaetKyicelluIose ealciytE 


lOmtri 


Binder 


HydroxypropyiceXiulcsse 


XQmgi S%) 


Lubricant 


Jfacrogol 6000 


4mg( 2%) 


Stabilizer 


? 






(HaO) 


100 0 1 


Total 




200fsg 



Table 3 shows the results (the percent of initial and tbe 
discoloration) of the compatibility experiments with some 
excipients needed for solid dosage forsas. Some excipients are 
incompatible with lansoprazole. 

in the previous paper", we clarified that the development of 
an enteric dosage form was necessary to protect against 
degradation in the stomach. Generally, enteric granules have 
bettor absorption properties than aR enteric tablet from the 
standpoint of gastric emptying- 2 " 0 ' . 

Therefore, enteric granule formulations were developed. The 
establishment of these formuiations. however, was difficult because 
some of the excipients needed for these formulations manufactured 
by an extrusion granulation method (for example roacrogol 6000. 
crystalline cellulose, carboxyraethylcellu lose calcium etc) are 
incompatible with the drug as shown in Table 3. It was then 
suggested that the addition of a stabiliser is necessary. 

2. Screening of stabilizers 

Some excipients described above are necessary when enteric 
granules are manufactured by -an extrusion granulation method. 
Therefore, stabilizers were screened using the fundamental 
formulations shown is Table 4. 
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«t was suited that lansoprazole is degraded when a proton, 
attacks the sulfoxide in * W"" • ""^ 
substances «r, screened as stabilizers. The after «. • ; ; ■ 
40" for W hours was discolored without a stabaizer .able , ; - 
the result* of the stabilizer screening which 

of initial content and the discoloration after dry n, ■ « - » 
Hour, and after bein, stored at 40" /TS* RH for 4 weeKs. r . 
*L shows the PH of a 1* aoueous soWlon or suspension of the 

sybstaaces screened, al!( ,, irp 

Stabilizing effects were obtained oy adoi« ~ 
substances which suppressed the aztacK^ Ptot ons bet 
alkaline substances do not necessa. ay . • 

. that is, «a S nesin» carbonate or calclu. carbonate 

Z " show strong stabilization effects than s<Mi« Moa«e 
PH 8 . sodiu, carbonate or potassium carbonate (P» »>. ^Therefore 
L «chanlsa of stabUlzation Is not «rely suppress ^>n of the 
aLck by Protons. Neutral or acidic substances did not stabilize 

^ TZZL results, It was suited that a suitable P H region 
exists for stabilisation. 

it was suggested that a suitable pB region ex.s 
.tabulation, we examined the relationship between p»I an, 
■ «t. coasts in solution cm.» and that between pH 

and the solubility ^ 

Flg.l shows that increasing prf resale ^ be. • 
on the negative correlation between, ^ th . - 

constants. Morally, tot. solub. , t - ^ 
P^rally expressed as the sura »^ ^ _ . . 

ZtoJLt* co-pound, and * (solubility of d.ssoc ated 
^loundi-. Fle.2 shows that the solubility of lansoprazole >s 
constant below pH 0 and that increasing pB above pH 9 resets » 

Increased solubility, . . . % ^ <mtAi ^ 

Lansoprazole is unstable especially under msh ho. «u.o 
cond™ The reason for this is hypothesized to he as foUow, 
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FIGURE 2. 

Relations hip between pH and the solubility of lansoprazole 
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Lanssjpj-aioie 
{Solid) 



Solution 



FIGURE 3. 

Degradation of lansoprazole in the solid state 




FIGURE 4. 

Relationship between pH and (k x s) for lansoprazole 
— , calculated; O* degraded *; -a E 



(Flg.3). if a little of water exists, part of lansoprazole dissolves. 
The degradation, content of lansoprazole would be proportioned to 
the product of the degradation rate constant (30 and the total 
solubility {S} as described In equation (1). 

d{ Lansoprazole) 

_ ~~~ OC kxS U) 

dt 

As shown in Fig. 4. the relationship between pH and (k x S) for 
lansoprazole is expressed as a curve with the minimum at pH 9.. The 
degradation contents and the discoloration of lansoprazole after 
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storage at 40" /75% KH for 4 weeks shown in Table B correctlv fit 
the carv. shown in FJr4 . Theref ^ it: is surest** that the 
5 5 " SlS shOTO in «M * appropriate. From the results, the 
^ iS ;>f Stabliiz ^ion of lansoprazole in dosage forms appears 
~o be that the environment of dosage forms becomes pH S at which 
the degradation of lansoprazole is minimum. 

it was therefore suggested that the best stabilizer should he 
«&#aeslua carbonate ; the pH of a saturated solution is phi 9.1. 



Enter 



granule formulations for lansoprazole were developed 
since enteric granules generally have better absorption 
properties than an enteric tablet fro* the standpoint of gastric 
emptying. The establishment of these formulations., however, was 
difficult because some of the excipients needed for these 
formulations are incompatible with the drug. We examined the 
effects of adding magnesium carbonate as an alkaline stabilizer 
and couid get stable enteric granules. We also examined the 
mechanism of stabilization of lansoprazole in dosage forms, and it 
was suggested that the environment of dosage forms becomes pH S 
at which the degradation of lansoprazole is minimum. 

* e thank Mr ' * ifloru Okumura in Pharmaceutical Production 
tfessarch laboratories, Tafceda Chemical fed.. Ltd. for his help of 
solubility and stability studies in aqueous solution. 
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